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This study attempts to examine the effects of macroeconomic uncertainty in China
due to Chinese industrial production index (IPI) volatility on the conditional varia-
tions of China–Malaysia bilateral trade flows. Besides, causality–in–variance analysis
is also applied between the volatility of Chinese IPI growth series and the varia-
tions of China–Malaysia bilateral trade flows. Obviously, the issue under concern
has been the focus of voluminous academic researchers and policy gurus over the
past few decades due to its importance in making bilateral trade between countries
and policy–decisions. Despite the existence of adequate theoretical and empirical
studies upon this context, these Asian developing countries have been partially stud-
ied due to a limited number of data observations on them for analysis. In that
case, this study attempts to redress that imbalance. In model estimation, we ex-
ploits monthly time series data for the period from January 1991 to December 2013
and VAR(p)–MGARCH–M–BEKK econometric approach to assess the conditional
variance–covariance specification. This is because it is convenient in terms of selection
criteria, diagnostic checks in standardized residuals and the variance–non–causality
analysis. Based on the model estimation of the study, several important conclusions
emerge. First, macroeconomic uncertainty due to Chinese IPI volatility has insignif-
icant impact on the conditional variations of China–Malaysia bilateral trade flows.
Besides, causality–in–variance analysis indicates that there are continuously variance
transmissions between Chinese IPI growth series and the conditional variations of
China–Malaysia bilateral trade flows. By contrast, the variance transmissions from
Chinese IPI growth series to the changes of China–Malaysia bilateral trade flows
seems to be more prevalent compared to the variance transmissions from the varia-
tions of Malaysia’s exports to China and Malaysia’s imports from China to Chinese
IPI growth series. In sum, the results of variance–non–causality analysis show that
macroeconomic uncertainty due to Chinese IPI volatility has an explanatory power
in determining the future movements of China–Malaysia bilateral trade flows.
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KESAN KETIDAKSTABILAN MAKROEKONOMI DI CHINA
KE ATAS PERDAGANGAN DUA HALA CHINA–MALAYSIA
Oleh
DILSHOD NURILLOKHANOVICH MURODOV
Februari 2015
Pengerusi: Saifuzzaman bin Ibrahim, PhD
Fakulti: Ekonomi dan Pengurusan
Kajian ini bertujuan untuk mengkaji hubungan antara ketidakstabilan makroekonomi
dan aliran perdagangan dua hala di antara China dan Malaysia. Selain itu, sebab
dan akibat varian di kaji di antara ketidakstabilan indeks pengeluaran perindustrian
(IPP) dan aliran perdagangan dua hala China–Malaysia. Isu–isu yang dikaji ini telah
menjadi fokus penyelidik akademik dan pembuat dasar dalam bidang ini sejak be-
berapa dekad yang lalu memandangkan kepentingannya dalam aliran perdagangan
dua hala dan juga pelbagai hala. Walaupun hasil teori dan empirik bagi isu terse-
but telah wujud, namun kajian di antara dua ekonomi tersebut adalah terhad di
sebabkan kekurangan data. Kajian ini menggunakan data siri masa bulanan bagi
tempoh 1991–2013 dan teknik VAR(p)–GARCH–M–BEKK kerana kaedah ini lebih
mudah dari segi kriteria pemilihan, pemeriksaan diagnostik dalam sisa seragam dan
analisis sebab dan akibat–dalam–varians. Berdasarkan anggaran model, beberapa
kesimpulan penting boleh dibuat. Pertama ialah ketidaktentuan makroekonomi dise-
babkan turun naiknya persamaan IPP China tidak memberi kesan kepada aliran
perdagangan dua hala China–Malaysia. Seterusnya, analisis sebab dan akibat, je-
las menunjukkan bahawa terdapat perbezaan penghantaran terus turun naik antara
IPP China dan variasi aliran perdagangan dua hala China–Malaysia. Sebaliknya,
penghantaran varian dari IPP China ke variasi aliran perdagangan dua hala China–
Malaysia seolah–olah tidak begitu ketara berbanding dengan penghantaran varian
dari variasi China–Malaysia. Kesimpulannya, hasil kajian yang mengesahkan ba-
hawa kesan ketidaktentuan makroekonomi akibat turun naik IPP China mempunyai
kuasa penjelasan dalam menentukan pergerakan masa depan aliran perdagangan dua
hala China–Malaysia.
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CHAPTER 1
INTRODUCTION
1.1 Overview of the study
The economic recessions such as Southeast Asian Financial crisis of 1997–1998 and
Global Financial crisis in 2008 were characterized with a number of unfavorable shocks
and a rapid decline on cyclical economic variables notably output and foreign trade
between countries (Novy and Taylor, 2014). The spilling over of economic shocks
during the recessions sufficiently frustrated the economies through the wide–range
fluctuations of macroeconomic variables. Thus, over the past few decades, numerous
theoretical, empirical and policy–related works have been devoted to the issue on the
relationship between macroeconomic uncertainty and trade flows (see, among others,
Ruffin 1974; Young, 1984; Comin, 2000; Ewing and Thomson, 2008; Bloom, 2009;
Mahadevan and Suardi, 2010; Taglioni and Zavacka, 2013; Novy and Taylor, 2014).
Generally, these studies show that macroeconomic uncertainty due to output volatil-
ity lead to less trade flows between countries, and it has crucial impact on output
growth of the economy (Mahadevan and Suardi, 2010).
The extensive debate upon macroeconomic uncertainty and trade flows has been
started long ago. Since World Great Depression, this relationship has been underpin-
ning to growth of research interests among the academic researchers and policy gurus
(see, among others, Easterly, Islam and Stiglitz, 2001; Blackburn and Pelloni, 2005;
Bloom, 2009; Handley and Lima˜o, 2012; Lima˜o and Maggi, 2013; etc). While nu-
merous studies relatively have addressed to the issue under concern, macroeconomic
uncertainty is mostly proxied by inflation and/or output volatility (Chapsa et al.,
2009). However, some works have been issued macroeconomic uncertainty through
its source, such as trade flows and its impact on the dynamic relationship between
volatility and economic growth (see, among others, Mendoza, 1997; Turnovsky and
Chattopadhyay, 2003; Kose, Prasad and Terrones, 2004).
1.2 Macroeconomic uncertainty and trade flows
Trade flows can be generally defined as a transaction of intermediate inputs and
final commodities between exporters and importers. However, it sometimes holds
unpredictable scenario refers to economical and/or political shocks (Bloom, 2009).
Obviously, uncertainty and risk have a relatively short history in the economic the-
ory. However, these two concepts are differentiated for suitable conditions (Toma,
Chitit¸a˘ and S¸arpe, 2012). Risk emerges the situations in which probabilities’ targets
can be identified for possible results. With a word, it can be quantified, while un-
certainty commonly states itself through the volatility of macroeconomic variables in
which unidentified and unpredictable in terms of occurrence and evolution, such as
frequent fluctuations of macroeconomic activity, exchange rates, inflation, etc (see,
among others, Bredin and Fountas, 2007; Bredin, Elder and Fountas, 2009; Bloom,
2009; Taglioni and Zavacka, 2013; Novy and Taylor, 2014; etc).
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As noted by Bloom (2009), macroeconomic uncertainty dramatically emerges due
to economic shocks and political risks in the economy. It spills over to other economy
through the rapid fluctuations of the price of commodities. According to Novy and
Taylor (2014), in the condition of a large uncertainty shock in foreign trade, firms
optimally adjust their inventory policy by cutting orders of foreign intermediates
more strongly than orders for domestic intermediates. Consequently, this differential
response leads to a bigger reduction and subsequently a strong recovery in foreign
trade than in domestic trade. Therefore, foreign trade exhibits more volatility than
domestic trade. As a result, uncertainty shock magnifies the response of international
trade, given the differential cost structure.
The existence of macroeconomic uncertainty in domestic market may cause local pro-
ducers to increase theirs exports refers to more stability in foreign market (Taglioni
and Zavacka, 2013). On the other hand, uncertainty in foreign market can seriously
harm exporters due to instable prices series. Besides, foreign products’ prices are
higher for local consumers, and they are associated with extra payments such as dis-
tribution services, etc. (Novy and Taylor, 2014). In sum, for exporter who intends to
sell own goods and commodities in foreign market, uncertainty is serious matter.
1.3 Macroeconomic uncertainty and trade policy
The impacts of macroeconomic uncertainty on trade flows is also topical issue to
policy–makers. Novy and Taylor (2014) argue that ever since 1930’s trade war, world
economy has faced with numerous crises which weaken the economies through the
frequent fluctuations of the volatile macroeconomic variables. In order to make safe
and predictable trade between countries, governments normally join for concession
in trade agreements. However, trade agreements cannot regulate all types of trade
polices, especially during the recessions (Lima˜o, 2007).
Handley and Lima˜o (2012) argue that trade policy is inherently uncertain in terms
of time, and it is revised over the trade agreements. It is also ambiguous, because
trade agreements will be adjusted over the negotiations and rounds. Unavailability
of regulation upon several trade policies will generate macroeconomic uncertainty in
the case of individual economy. Normally, trade policy–makers argue that predictable
and secured trade is guaranteed form of trade flows. There are some reasons to be
concerned about the taking trade policy under the uncertainty. The main one is an
application of unfettered trade policy instruments that justify economic instability
(Lima˜o and Maggi, 2013). Hence, economic recessions are always caused to pay more
attention in protectionism from the external trade shocks.
Lima˜o (2007) argues that trade flows has a predictable scenario under the preferen-
tial trade agreements. In the case of China and Malaysia, sufficient beneficial trade
agreements have been already signed between them. The advantages of preferential
trade agreements are just not only certified form of access to foreign markets, but also
they contain some reasons, such as being ensured about trade restrictions in other
economies (Handley and Lima˜o, 2012), and behaving self–confident about the trade
shocks in breaking out from the rest of the world (Perroni and Whalley, 1996).
2
© 
CO
PY
RI
GH
T U
PM
1.4 Background of China–Malaysia economic relations
Prior to 1990, there were few studies on the economic relations between China and
Malaysia (Yihong and Weiwei, 2004). Previously, these countries adopted two dif-
ferent economic systems. Malaysia was consistently an open economic system, while
China was initially a centrally planned economic system and was not highly industri-
ous especially during 1950s–1970s. Over the past three decades, China has succeeded
to transform its economy to become an open and market–oriented economic system
(Chan and Baharumshah, 2012). In 1990s, China recovered adequate diplomatic
and economic relations with Southeast Asian countries and with Malaysia. These
economic partnerships had been an impetus for trade surging between China and
Malaysia. For instance, Comprehensive Economic Cooperation (CEC) was signed on
trading in order to eliminate tariffs and establishing mechanism of an adjudication
of China–Malaysia bilateral trade (Yihong and Weiwei, 2004). In the end, China–
Malaysia bilateral trade was ensured by reduced–tariffs, and it affected to expand
bilateral transactions of industrial commodities between China and Malaysia.
Obviously, regional and global integrations have already become the main factor
for raising a number of bilateral and multilateral trade agreements between coun-
tries. The trade activities with foreign countries hold constructive effects in economic
growth and trade flows of the economy (Yihong and Weiwei, 2004). In the course of
the economic relations between China and Malaysia, these developing countries are
highly associated with each other’s through the several regional and global treaties,
such as Malaysia–China Friendship Association (MCFA), Regional Comprehensive
Economic Partnership (RCEP), World Trade Organization (WTO), etc. According
to the official report of MCFA in 2011, China is considered as the largest export
market of Malaysia with 90 billion USD in foreign trade of the economy.1
Since mutual trade dealings between them are being grown dramatically in last
decades, it should be highlighted the components of bilateral trade. In general,
Malaysia’s exports to China comprise petroleum and liquefied natural gas, multifari-
ous rubber, chemical products mainly hydrocarbon and their derivatives, carboxylic
acids, metal primarily cathodes of refined copper and steel, electronic products, un-
processed wood, palm oil products, etc2. In turn, industrial products from China to
Malaysia are also being increased, namely, textile yarn, electronic products, acces-
sories, appliances and several machinery parts, cereal, vegetables, chemical products
and clothing, etc3. Although, Malaysia has made remarkable changes in its exports
composition and foreign markets over the past few decades, it is still remaining two
focal challenges in increasing export performance of the economy. First, in the near
future, the external demand is anticipated to be less due to rising of worldwide un-
certainty, especially in developed countries. Second, the increasing participation of
emerging economies, especially in Asia will be raised competition in external market-
place for possessions with low–cost and labor–intensive products.
1Source: The official report of Dato’ Abdul Majid Ahmad Khan under the title “Reflections
on Four Decades of China–Malaysia Enhanced Friendship and Partnership” in the web page of
Malaysia–China Friendship Association, 2014. (www.ppmc.com.my)
2Source: Department of Statistics of Malaysia, 2014
3Source: Department of Statistics of Malaysia, 2014
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Figure 1. GDP growth rate of China and Malaysia during 1990–2012
Source: World Development Indicators of Word Bank Database, 2013
Figure 1 depicts GDP growth rate of China and Malaysia for the period from 1990
to 2012. Based on the World Bank database, Malaysia experienced several economic
recessions over the last two decades. The sharpest happened during the Southeast
Asian Financial crisis which caused about 8% decline in country’s GDP growth in
1998. After the Southeast Asian Financial crisis, Malaysia has also experienced two
moderate economic recessions in GDP growth rate of the economy. The first one was
due to Dot.com in 2001, and the second one was due to Global Financial crisis of
2008. Khoon and Mah–Hui (2010) argue that the external shock of subprime crisis
spilled over to Malaysia, because the country was an export–dependent economy and
had enormous economic linkages with the rest of the world. As a result, GDP growth
rate of the economy sharply declined again in 2009. By contrast, Malaysia’s economy
had better circumstance after Global Financial crisis of 2008 compared to Southeast
Asian Financial crisis 1997–1998, because the relations of Malaysia’s banks to the
United States subprime loans were not strong.
The slight declines had also occurred in GDP growth rate of China during 1992–2000.
This fall occurred, because agricultural output grew more slowly than other sectors.
In the outset of 1990’s, the government massively boosted foreign direct investment
(FDI) inflows into the coastal areas to speed up the establishment of a modern enter-
prise system. At the same time, the share of tertiary industry grew double as service
sectors proliferated. As a result, economic growth of China slightly recovered dur-
ing 2000–2008. Despite efforts to cool the overheating economy, the estimated GDP
growth rate was around 13% in 2007. In 2008, GDP growth rate sharply decline due
to Global Financial crisis. In subsequent year, the stimulus succeeded in preventing a
dramatic fall in economic growth and in providing a sustained recovery in 2010, when
the real annual GDP growth rate rose to around 10%. As global conditions continued
to deteriorate in late 2011, GDP growth rate fell to around 8% in 2012.
Table 1 reports the trade dynamics of Malaysia with China for the period from 1990
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to 2013. The 3rd and 5th columns of the table indicate the changes of Malaysia’s ex-
ports and imports with China in percentage as annual form, respectively. According
to the official report of China Customs database and International Monetary Fund
(IMF) database, Malaysia’s exports to China have been expanded by 90 times and
imports from China approximately 125 times over the last two decades.
Table 1. Trade dynamics of Malaysia with China during 1990–2013
Malaysia’s exports to China Malaysia’s imports from China
Year million USD % change million USD % change
1990 668.0 — 370.1 —
1991 744.0 11.37 527.9 42.63
1992 828.0 11.29 645.5 22.27
1993 1083.9 30.91 704.2 9.09
1994 1623.0 49.72 1117.7 58.71
1995 2065.1 27.23 1281.1 14.61
1996 2245.1 8.71 1374.1 7.25
1997 2484.8 10.67 1921.2 39.81
1998 2674.7 7.64 1594.2 – 17.03
1999 3606.6 34.84 1673.6 04.98
2000 5480.1 51.94 2564.7 53.24
2001 6205.5 13.23 3223.3 25.67
2002 9295.5 49.79 4975.5 54.36
2003 13998.3 50.59 6142.3 23.45
2004 18162.3 29.74 8085.5 31.63
2005 20107.8 10.71 10617.7 31.31
2006 23576.8 17.25 13540.2 27.52
2007 28737.3 21.88 17701.8 30.73
2008 32130.8 11.80 21383.2 20.79
2009 32224.4 0.29 19635.7 – 8.18
2010 50396.2 56.39 23816.9 21.29
2011 62025.6 23.07 27901.5 17.15
2012 58252.8 – 6.09 36525.6 30.90
2013 60068.5 3.11 45935.3 25.76
Note: Malaysia’s exports to China and Malaysia’s imports from China are computed in million
USD. An adjustment of variables in current prices, not seasonally adjusted. The changes in per-
centage obtained through the following algebraic equations: (( extext−1 )× 100− 100) is for Malaysia’s
exports to China, and (( imtimt−1 )× 100− 100) is for Malaysia’s imports from China.
Source: China Customs database is for Malaysia’s exports to China, and International Monetary
Fund (IMF), Direction of Trade Statistics database is for Malaysia’s imports from China.
Table 2 reveals trade openness ratio (the sum of total export and import over GDP)
of China and Malaysia. According to the table, both countries show improving trade
openness ratio since 1990 to 2006. The ratios are slightly decreasing afterward that
may due to lower demand which caused by Global Financial crisis in 2008. Between
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them, Malaysia persistently indicates greater openness ratio than China. This is
because Malaysia has always adopted as an open and trade–oriented economic system,
while China shows an increasing openness ratio ever since 1990, after the country
decided to liberalize some parts of the economy to improve economic growth.
Table 2. Total trade to GDP ratios
Country/Time 1990 1994 1998 2002 2006 2010 2012
China 0.291 0.412 0.363 0.477 0.705 0.550 0.518
Malaysia 1.468 1.799 2.094 1.993 2.025 1.696 1.624
Note: These data are adjusted in current prices (million USD), not seasonally adjusted.
Source: World Development Indicators of Word Bank Database, 2013.
The increasing trade openness ratio shows that China and Malaysia are becoming
more open in foreign trade with the rest of the world. Based on the table, it should
be noted that the detrimental impact of external shock on Malaysia’s trade flows
seems to be plausible. Khong and Mahendiran, (2006) have examined the effects of
trade openness on output growth and trade flows in the case of Malaysia. As a result,
they found that Malaysia’s trade openness has positive effect in its output.
Generally, there are two schools of thought in the impacts of trade openness on output
volatility and export of commodities. Proponents of trade openness commonly argue
that the higher trade openness improves export performance of the economy through
the comparative advantage. They also consider that the participation of country in
foreign trade holds gains from the spilling over of cheaper commodities. The scholars
of second group often argue that the gains or losses from the foreign trade mainly
depend on factors such as the scarcity of traditional factors of production, absorba-
bility of human capital, innovative capability of local producers and unavailability
of sufficient domestic institutions and infrastructures in production of the economy
(Khong and Mahendhiran 2006).
Nowadays, Malaysia is making healthy trade dealings with the rest of the world. It
has also succeeded to sign free trade agreements (FTA) to keep strong trade rela-
tions with other countries namely, China, Japan, Republic of Korea, United States,
Australia, India, Pakistan, Germany and Southeast Asian countries, etc. In below,
Figure 2 and Figure 3 describe major trading partners of Malaysia for the eighteenth
consecutive year since 1996 which hold the most influential domain in foreign trade
of the economy, notably China, Japan, Singapore, Thailand and the US.
According to Figure 2, Malaysia’s exports to its major trading partners are in the
increasing trend. In the middle of 1990’s, China was the fifth largest export market of
Malaysia with around 2 billion USD in foreign trade activities of the economy. Over
the last two decades, Malaysia remarkably boosted its exports toward China. Even,
during the Global Financial crisis, the transporting of industrial products and final
commodities from Malaysia to China were kept as stable.
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Figure 2. Malaysia’s exports to five major trading partners
Source: Asian Development Bank database, 2014
It expresses that despite the impacts of recent decade recessions, China and Malaysia
kept strong and healthy trade relations with each other’s. During 2009–2011, Malaysia’s
exports to China dramatically increased and finally China became the largest external
market of Malaysia. Since, the global conditions continued to deteriorate in late 2011,
the exporting of industrial products slightly declined from Malaysia to China in the
middle of 2012. Based on the graph, it can be concluded that China and Singapore
concurrently hold the largest export markets of Malaysia in recent years.
Figure 3. Malaysia’s imports from five major trading partners
Source: Asian Development Bank database, 2014
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Figure 3 depicts Malaysia’s imports from top five trading partners. According to the
figure, in 1996 China was the fifth largest import market of Malaysia. Since China–
Malaysia bilateral trade flows had extremely increased during 1996–2008, Malaysia
not only boosted exports to China, but also the importing of industrial inputs and fi-
nal commodities were surged from China. However, during the Global Financial crisis
which began in 2008, Malaysia’s imports gradually became less from China as well as
from other top trading partners. As a result, China became major import source of
Malaysia, and ever since collapse of Malaysia’s imports in 2009 the importing of com-
modities are exceedingly surging from China. In sum, this figure sufficiently reveals
that Malaysia should not be neglected in foreign trade with China, because recent
decades bilateral trade dealings between them are tremendously increased.
1.5 Macroeconomic uncertainty in China
Gross domestic product (GDP) and industrial production index (IPI) are usually
considered as standard measurements of the economic activities to track the business
cycle (Moody, Levin and Rehfuss, 1993). Obviously, GDP includes whole domes-
tic economic activities, while excludes factor payments and factor incomes from out
sources of the economy. IPI is an economic indicator that is realized monthly and
measures the amount of output from industrial production, such as manufacturing,
mining, utilities, oil and gas industries, etc. However, GDP is accepted as a broader
measure of economic activities than IPI. Besides, GDP can be computed and pub-
lished on only a quarterly basis, while IPI is available as monthly time series.
Moody, Levin and Rehfuss, (1993) further note that there are some reasons are dif-
ferentiated for common utilization of IPI rather than GDP in recent macroeconomic
uncertainty and trade flow related works. First, it is more data available for IPI as
a monthly time series than for GDP. Second, converting of IPI monthly time series
data to upper frequencies is more convenient, and it is timely than GDP. Third, the
IPI series are more judicious for a time series forecasting standpoint than GDP. Be-
sides, IPI directly measures total output, and GDP is traditional production measure
(Ewing and Thompson, 2008). Thus, IPI is wide–useable than GDP by academic
practitioners and policy analysts for doing research and policy–making decisions.
In this work, macroeconomic uncertainty in China is proxied by the volatility of nom-
inal index of Chinese industrial production. Figure 4 depicts Chinese IPI growth as
monthly time series for the period from January 1991 to December 2013. It should
be noted here that Chinese IPI growth series reflect the changes in local manufactur-
ing in real terms, i.e., variations in the volume of local production after discounting
the effects of price changes. According to the figure, there is highly volatile period
of Chinese growth series in the first half of 1990s. This is because China’s eighth
Five Year Plan of 1990–1995 reflected the goals of slowing the economy down to a
manageable level after the excesses of the second half of 1980s.
The growth rate of gross national product (GNP) was planned to average 6% per
annum, and government investment to be drawn away from national construction
programs towards agriculture, transportation and communications. However, the na-
tional economy also showed similar signs of stagnation. Although eighteen months
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of austerity measures had lowered inflation to 2.1%, after eighteen months of rising
unemployment, stagnation of industrial production and a breakdown of the Chinese
financial system because of debt defaults, the government was forced to loosen the
economic screws in the middle of 1990s.
Figure 4. Nominal index of Chinese industrial production
Source: Chinese National Bureau of Statistics.
Figure 4 further shows that since 1998, there are periodically rapid declines in nom-
inal Chinese IPI growth series. This is due to Chinese national holidays such as
Chinese New Year, Chinese Spring Festival, because the number of working days in
the outset of the year is less than in other months. In addition, similar to other world
economies, China also suffered from the dramatic fall in industrial production dur-
ing the Global Financial crisis. However, the great amount of foreign and domestic
investments which were directed to the economy had been a stimulus to industrial
production for recovering in short time. Nonetheless, since 2012, the trend of Chinese
IPI is slightly declining due to slowing export and the falling of foreign and domestic
demands for industrial products from the economy. In sum, the figure clearly shows
that Chinese IPI growth series are continuously volatile over the last two decades.
1.6 Problem Statement
Macroeconomic uncertainty is considered as a crucial determinant of the variety of
macroeconomic variables such as output and trade flows. Since, bilateral and multi-
lateral trade dealings between countries have sufficiently increased in recent decades,
awareness about the relationship between macroeconomic uncertainty due to output
volatility and trade flows became vital. According to the vast literature, the extensive
debate upon this relationship was started after the 1930’s trade war. Ever since that
time, world economy has been confronting with numerous highly–volatile episodes,
such as Oil crisis of 1973–1974, Southeast Asian Financial crisis in 1997–1998, and re-
cently Global Financial crisis of 2008 (see, for details, Mitchell, 1988; Barnes, 2009).
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These highly–volatile episodes intensely cause to emerge of macroeconomic uncer-
tainty refers to output volatility on trade flows.
Obviously, China economy was not highly productive prior to 1990s. However, it is
now the second largest economy after the United States with annual GDP growth
rate around 7.4% (2014). Besides, China is recently acknowledged as the largest ex-
porter and the second largest importer of the world (Morrison, 2014). In the case
of Malaysia, China is among the top three trade partner in term of trade volume.
It is important for Malaysia to keep the bilateral trade with China high since it
could have positive impact to the country economic well–being. Thus, the impact of
macroeconomic uncertainty in China should be concerned on the conditional varia-
tions of China–Malaysia bilateral trade flows.
Generally, macroeconomic uncertainty creates obstacles to foreign trade refers to two
main sources. First is the industrial output volatility (Bloom, 2009). If industrial
sectors are more opened to the rest of the world, foreign trade is more vulnerable.
Second, it is conventional that the trade openness is routinely associated with foreign
trade and output volatility. The higher trade openness causes to more vulnerability
in the economy to the external trade shocks. In turn, more vulnerability in external
trade shocks is correlated with higher output volatility. For instance, likewise other
countries, during the Southeast Asian Financial crisis and Global Financial crisis
most Asian economies also witnessed dramatically decline in foreign trade, generally
the sharpest since the Great Depression. Foreign trade plummeted more than 20%
in most of the countries all over the world. These series of declines were remarkably
synchronized across the economies (Novy and Taylor, 2014).
Although, until now, many theoretical and empirical literatures have been addressed
to the issue under concern, virtually it seems that none of them have been focused on
the causal relationship between Chinese IPI volatility and the variations of China–
Malaysia bilateral trade flows yet. The current work addresses this gap by holding
causality–in–variance analysis between the variables of the study. As a result, this
analysis will help us to better anticipate the causal relationship of the series.
1.7 Objectives of the study
The main objective of the study is to examine the effects of macroeconomic uncer-
tainty on trade flows. The specific objectives of the study are as follows:
1. To examine the impact of Chinese IPI volatility on the conditional variations
of China–Malaysia bilateral trade flows;
2. To test the causal relationship between Chinese IPI volatility and the condi-
tional variations of China–Malaysia bilateral trade flows;
1.8 Significance of the study
Although there are numerous theoretical and empirical studies on the linkage between
macroeconomic uncertainty due to output volatility and trade flows, this study differs
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from earlier studies in several ways. First, it seems that limited number of studies has
been focused on the issue on the relationship between macroeconomic uncertainty in
China due to output volatility and China–Malaysia bilateral trade flows.
Second, as Grier and Perry (1998) note, several empirical works are applied the stan-
dard variation of explanatory variables to deal with measuring volatility. However,
this application only represents the predictable fluctuations of impulsive components
of the variables. Dealing with the measurement of macroeconomic uncertainty, this
study applies more reliable method in dynamic structure with regard to assess the
conditional variance–covariance specification. This is due to fact that if any greater
volatility arises in external market with the concerning to the fluctuations of the vari-
ables, it will be recovered per se (Mahadevan and Suardi, 2010).
Third, this study scrutinizes the causal relationships in variance between the changes
in nominal Chinese IPI series and the conditional variations of China–Malaysia bilat-
eral trade flows by using a relatively recent economic methodology which proposed by
Hafner and Herwartz (2004). Besides, unlike many earlier studies, we have adopted
a heavy–tailed conditional density (multivariate Student t) in variance–non–causality
analysis. Next, the minor contribution of the study is the modeling of Chinese IPI
volatility on China–Malaysia bilateral trade flows.
The majority of earlier studies in which are related to the issue on the relationship be-
tween macroeconomic uncertainty due to output volatility and trade flows have been
rarely utilized an industrial production data as monthly time series. Here, the con-
tribution of Chinese IPI volatility is the most favorable indicator of output volatility
in China economy. Finally, the results of the study present some policy implications
and create alternatives in policy–making of China–Malaysia bilateral trade flows.
1.9 Organization of the study
This study contains five chapters which are organized as follows. Chapter one deals
with overview of the study, and chapter two reviews theoretical and empirical litera-
tures about the impact of macroeconomic uncertainty on trade flows. Chapter three
presents data description and explains model specification of the study that holds
comprehensive discussions of the applied econometric approaches. Chapter four re-
ports summary statistics of data and overall discussion of the results of the study
which are received from the model estimation. Chapter five concludes the whole
summary of findings, policy implications and recommendations for future research as
well as limitations of the study.
11
© 
CO
PY
RI
GH
T U
PM
References
Akaike, H. (1973). Information theory and an extension of the maximum likelihood
principle, Proceedings of the Second International Symposium on Information
Theory. Tsahkadsor, Armenia.
Anderson, H., Nam, K. and Vahid, F. (1999). Asymmetric nonlinear smooth
transition GARCH models in: Rothman, P. ed.; Nonlinear time series analysis
of economic and financial data. Kluwer, Boston.
Anderson, J. E. and Riley, J. G. (1976). International trade with fluctuating prices.
International Economic Review. 17: 76–97.
Bae, K. H., Karolyi, G. A. and Stulz, R. M. (2003). A new approach to measuring
financial contagion. The Review of Financial Studies. 16: 717–763.
Balassa, B. (1986). Developing country policy responses to exogenous shocks. AEA
paper 75–78.
Barnes, P. (2009). Stock market efficiency, insider dealing and market abuse. Gower
Press.
Batra, R. N. (1975). Production uncertainty and the Heckscher–Ohlin theorem.
Review of Economic Studies. 42: 259–268.
Bauwens, L., Laurent, S., Jeroen, V., Rombouts, K. (2006). Multivariate GARCH
models. Journal of Applied of Econometrics. 21: 79–109.
Behrens, K., Corcos, G. and Mion, G. (2013). Trade crisis? What trade crisis?
Review of Economics and Statistics. 95(2): 702–709.
Bera, A. and Jarque, C. (1980). Efficient tests for normality, heteroscedasticity, and
serial dependence of regressions. Economics Letters. 6: 255–259.
Bera, A. and Higgins, M. (1993). ARCH models: properties, estimation and testing.
Journal of Economic Surveys. 7: 305–366.
Bernanke, B. (1983). Irreversibility, uncertainty, and cyclical investment. The
Quarterly Journal of Economics. 98(1): 85–106.
Bhavan, T., Xu, Ch. and Zhong, Ch. (2011). Determinants and growth effect of FDI
South Asian economies: Evidence from a panel data analysis. International
Business Research. 4: 1.
Blackburn, K. and Pelloni, A. (2005) Growth, cycles and stabilization policy. Oxford
Economic Papers. 57: 262–282.
Bloom, N. (2009). The impact of uncertainty shocks. Econometrica. 77: 623–685.
Bollerslev, T. (1986). Generalized autoregressive conditional heteroscedasticity.
Journal of Econometrics. 31: 307–327.
Bollerslev, T. and Wooldridge, J. (1992). Quasi–Maximum Likelihood estimation
and inference in dynamic models with time varying covariances. Econometric
43
© 
CO
PY
RI
GH
T U
PM
Reviews. 11(1a): 143–172.
Bollerslev, T., Engle, R. and Nelson, D. (1994). ARCH models. Handbooks of
Econometrics. 4(49): 2959–3038.
Bollerslev, T., Engle, R. and Wooldridge, J. (1988). A capital asset pricing model
with time varying covariance. Journal of Political Economy. 96: 116–131.
Box, G. E. P. and Jenkins G. M. (1976). Time series analysis, forecasting and
control. Holden–Day, San Francisco 2nd edition.
Bredin, D., Fountas, S., (2007). Macroeconomic uncertainty and performance in the
European Union. Journal of International Money and Finance. 28(6): 972–986.
Bredin, D., Elder, J. and Fountas S. (2009). Macroeconomic uncertainty and
performance in Asian countries. Review of Development Economics 13(2):
215–229.
Bricongne, J., Fontagne´, L., Gaulier, G., Taglioni, D. and Vicard, V. (2012). Firms
and the global crisis: French exports in the turmoil. Journal of International
Economics. 87(1): 134–146.
Broto, C. and Ruiz, E. (2004). Estimation methods for stochastic volatility models:
A survey. Journal of Economic Surveys. 18(5): 613–649.
Campbell, J. Y., Lo, A. W. and MacKinlay, A. C. (1997). The econometrics of
financial markets, Princeton, New Jersey: Princeton University Press.
Chan, T. H. and Baharumshah A. Z. (2012). Financial integration between China
and Asia pacific trading partners: Parities evidence from the first– and
second–generation panel tests. MPRA paper No¯: 37801.
Chapsa, X., Katrakilidis. C., Tabakis. N., and Konteos, G. (2009). Dynamic linkages
between output growth and macroeconomic volatility: Evidence using Greek
data. International Conference on Applied Economics.
Comin, D. (2000). An uncertainty–driven theory of the productivity slow down:
Manufacturing. Working paper Department of Economics, Harvard University.
Dan´ıelsson, J. (1998). Multivariate stochastic volatility models: Estimation and
comparison with BGARCH models. Journal of Empirical Finance. 5: 155–173.
Dickey, D. and Fuller, W. (1981). Likelihood ratio statistics for autoregressive time
series with a unit root. Econometrica. 49: 1057–1022.
Dumas, B. (1980). The theorems of international trade under generalized uncertainty.
Journal of International Economics. 10: 481–498.
Easterly, W., Islam, R. and Stiglitz, J. (2001). Shaken and stirred: Explaining
growth volatility. Annual World Bank Conference on Development Economics,
The World Bank, Washington, D.C.
Eaton, J.,Kortum, S., Neiman, B. and Romalis, J. (2011). Trade and the global
44
© 
CO
PY
RI
GH
T U
PM
recession. NBER working paper No¯: 16666.
Elder, J. (2003). An impulse response function for a vector autoregression with
multivariate GARCH–in–mean. Economics Letters. 79: 21–26.
Elder, J. (2004). Another perspective on the effects of inflation uncertainty. Journal
of Money, Credit and Banking. 36: 911–928.
Engle, R. (1982). Autoregressive conditional heteroscedasticity with estimates of the
variance of UK inflation. Econometrica. 50: 987–1008.
Engle, R. (2002). Dynamic conditional correlation: A simple class of multivariate
generalized autoregressive conditional heteroscedasticity models. Journal of
Business and Economic Statistics. 20: 339–350.
Engle, R. and Kroner, K. (1995). Multivariate simultaneous GARCH. Econometric
Theory. 11: 122–150.
Engle, R. and Patton, A. (2001). What good is a volatility model? Quantitative
Finance. 1(2): 237–245.
Ethier, W. (1973). International trade and the forward exchange market. American
Economic Review. 63: 494–503.
Ewing B. T. and Thompson M. A. (2008). Industrial production, volatility, and the
supply chain. International Journal of Production Economics. 115: 553–558.
Feestra, R. C. and Kendall, J. D. (1991). Exchange rate volatility and international
prices. NBER working paper No¯:3644, Cambridge, Massachusetts.
Fleming, J. S., Turnovsky, S. J. and Kemp, M. C. (1977). On the choice of numerative
and certainty price in general equilibrium models of price uncertainty. Review
of Economic Studies. 44: 573–583.
Fountas, S. and Karanasos, M. (2006). The relationship between economic growth
and real uncertainty in the G3. Economic Modeling. 23: 638–647.
Fountas, S., Karanasos, M. and Mendoza, A. (2006). Output variability and eco-
nomic growth: The Japanese case. Bulletin of Economic Research. 56: 353–363.
Giovanni, J. and Levchenko, A. A. (2009). Trade openness and volatility. Review of
economics and Statistics. 91(8): 558–585.
Gourie´roux, C. (1997). ARCH models and financial applications. Springer–Verlag.
Grier, K. and Perry, M. (1998). On inflation and inflation uncertainty in the G7
countries. Journal of International Money and Finance. 17(4): 671–689.
Grier, K. and Perry, M. (2000). The effects of real and nominal uncertainty on
inflation and output growth: Some GARCH–M evidence. Journal of Applied
Econometrics. 15: 45–58.
Grier, K., Henry, O., Olekalns, N. and Shields, K. (2004). The asymmetric effects of
uncertainty on inflation and output growth. Journal of Applied Econometrics.
45
© 
CO
PY
RI
GH
T U
PM
19(5): 551–565.
Gujarati, D. N. and Porter, D. C. (2004). USA: Basic Econometrics, 4th edition,
McGraw–Hill Press.
Hafner, C. and Herwartz, H. (2004). Testing for causality in variance using multi-
variate GARCH models. Economics working paper No¯:2004–03. Department of
Economics, Christian–Albrechts–Universita¨t, Kiel.
Handley, K. and Lima˜o, N. (2012). Trade and investment under policy uncertainty:
Theory and firm evidence. Unpublished doctoral dissertation, University of
Maryland, USA.
Hegerty S. W. (2012). Output volatility and its transmission in transition economies:
Implication for European integration. Journal of Economic Integration. 27(4):
520–536.
Helpman, E. and Krugman, P. (1985). Market structure and foreign trade. MIT
Press, Cambridge, MA.
Helpman, E. and Razin, A. (1978). Welfare aspects of international trade in goods
and securities. Quarterly Journal of Economics. 92: 489–508.
Hoffmann, R., Ging, C. and Ramasamy, B. (2002). Shocks to Malaysia’s exports:
Temporary or permanent. Centre for Europe–Asia Business Research, Notting-
ham University Business School, University of Nottingham, Kuala Lumpur,
Malaysia.
Hosking, J. (1980). The multivariate portmanteau statistic. Journal of American
Statistical Association. 75: 602–608.
Johnston, J. and DiNardo, J. (1997). Econometric methods, 4th edition, New York:
McGraw–Hill.
Kemp, M. C. and Liviatan, N. (1973). Production and trade patterns under
uncertainty. Economic Review. 49: 215–227.
Khong, K. W., and Mahendiran N. (2006). The effects of customer service manage-
ment on business performance in Malaysia’s banking industry: An empirical
analysis. Marketing and Logistics. 18(2): 111–128.
Khoon, G. S. and Mah–Hui, M. L. (2010). The impact of the global financial crisis:
The case of Malaysia. Third World Network Global Economy Series, 26.
Kleinert, J. and Toubal, F. (2010). Gravity for FDI. Review on International
Economics. 18: 1–13.
Kose, A., Prasad, S. and Terrones, M. (2004). How do trade and financial integration
affect the relationship between growth and volatility. Federal Reserve Bank of
San Francisco, working paper series 2004–2029.
Kroner, F. K. and Ng, V. K. (1998). Modeling asymmetric comovements of asset
returns. The Review of Financial Studies. 11: 817–844.
46
© 
CO
PY
RI
GH
T U
PM
Leita˜o, N. C. (2010). The gravity model and United States trade. European Journal
of Economics and Administrative Sciences. 20: 1450–2275.
Lima˜o, N. (2007). Are preferential trade agreements with non–trade objectives a
stumbling block for multilateral liberalization? Review of Economic Studies.
74(3): 821–855.
Lima˜o, N. and Maggi, G. (2013). Uncertainty and trade agreements. NBER working
paper No¯: 18703.
Ljung, M. and Box, P. (1978). On a measure of lack of fit in time series models.
Biometrika. 67: 297–303.
Lu¨tkepohl, H. (2005). New introduction to multiple time series. Springer, Berlin.
Mahadevan, R. and Suardi, S. (2010). Dynamic effects of trade and output volatility
on the trade–growth nexus: Evidence from Singapore. Journal of Economic
studies. 37(3): 314–326.
Mayer, W. (1976). The Rybczyncki, Stolper–Samualson and factor price equalization
theorems under price uncertainty. American Economic Review. 66: 797–808.
McLeod, A., Li., W. (1983). Diagnostic checking ARMA time series models using
squared residual autocorrelations. Journal of Time Series Analysis. 4: 269–273.
Mendoza, E. (1997). Terms–of–trade uncertainty and economic growth. Journal of
Development Economics. 54(2): 323–356.
Mitchell, J. (1988). The history and future of critical incident stress debriefings.
Journal of Emergency Medical Services. 1: 7–52.
Moody, J., Levin, U. and Rehfuss, S. (1993). Predicting the US index of industrial
production. VSP International Science Publishers, Zeist, the Netherlands.
Morimune, K. (2007). Volatility models. The Japanese Economic Review. 58: 1–23
Morrison, W. M. (2014). China’s economic rise: History, trends, challenges, and
implications for the United States. Congressional Research Service report
7–5700, RL33534.
Novy, D. and Taylor, A. M. (2014). Trade and uncertainty. NBER working paper
No¯: 19941
Nguyen, D. X. (2012). Demand uncertainty: Exporting delays and exporting failures.
Journal of International Economics. 86: 336–344
Pagan, A. (1984). Econometric issues in the analysis of regressions with generated
regressors. International Economic Review. 25(1): 221–247.
Perroni, C. and Whalley, J. (1996). How severe is global retaliation risk under
increasing regionalism? American Economic Review. 86: 57–61.
Phillips, P. and Perron, P. (1988). Testing for a unit root in time series regression.
Biometrika. 75: 335–436.
47
© 
CO
PY
RI
GH
T U
PM
Rose, A. (2000). Does a currency union boost international trade? California
Management Review. 42: 52–62.
Ruffin, R. J. (1974). International trade under uncertainty. Journal of International
Economics. 4: 243–259.
Ruffin, R. J. (1974). Comparative advantage under uncertainty. Journal of Interna-
tional Economics. 4: 261–273.
Rybczyncki, T. N. (1955). Factor endowments and relative commodity prices.
Economica. 22: 336–341.
Sakai, Y. (1978). A simple general equilibrium model of production: Comparative
statics with price uncertainty. Journal of Economic Theory. 19: 287–306.
Silvennoinen, A. and Tera¨svirta, T. (2009). Multivariate GARCH models. in: An-
dersen, G., Davis, A., Kreis, P. and Mikosch, T. (eds.) Handbook of Financial
Time Series. 201–229.
Sims, C. A., (1980) Macroeconomics and reality. Econometrica. 48: 1–48.
Stolper, W. F. and Samualson, P. A. (1941). Protection and real wages. Review of
Economic Studies. 9: 58–73.
Taglioni, D. (2002). Exchange rate volatility as barrier to trade: New methodologies
and recent evidence. Economie Interntionale 90: 227–259.
Taglioni, D., Zavacka, V. (2013). Innocent bystanders: How foreign uncertainty
shocks harm exporters. EBRD or The World Bank working paper No¯:149.
Taylor, S. J. (1986). Modeling financial time series. Chichester: John Wiley.
Toma, S. V., Chitit¸a˘, M. and S¸arpe, D. (2012). Risk and uncertainty. Procedia
Economics and Finance. 3: 975–980.
Tsay, R. (2010). Analysis of financial time series. 3rd edition, John Wiley and Sons,
New Jersey.
Tse, K. and Tsui, K. (2002). A multivariate GARCH model with time–varying
correlations. Journal of Business and Economic Statistics. 20: 1–12.
Turnovsky, S. (1978). Technological and price uncertainty in a Ricardian model of
international trade. Review of Economic Studies. 41: 287–306.
Turnovsky, S. and Chattopadhyay, P. (2003). Volatility and growth in developing
economies: Some numerical results and empirical evidence. Journal of Interna-
tional Economics. 59: 267–295.
Yihong, T. and Weiwei, W. (2004). An analysis of trade potential between China
and ASEAN within China–ASEAN FTA. University of International Business
and Economics, China.
Young, L. (1984). Uncertainty and the theory of international trade in long–run
equilibrium. Journal of Economic Theory. 32: 67–92.
48
© 
CO
PY
RI
GH
T U
PM
BIODATA OF STUDENT
The student Dilshod Murodov was born on March 1986 in Varzik that one of the
primeval village in northern part of Fergana valley, Uzbekistan. Initially, he at-
tended to village primary school during 1992–1996. Lately, he continued his sec-
ondary school there for four years. In 2000, he was accepted to the boarding school of
young Economists and Engineers under Namangan Engineering–Economy Institute
for the specialization of Economics. He managed to graduate this school with distinc-
tion. After finished the boarding school, he applied for degree program at National
University of Uzbekistan named after Mirzo Ulugbek, Tashkent. After joined his
bachelor’s program, he attempted to join in numerous programs and activities. For
instance, in order to get the primary professional experience in own specialization,
he served his internship at Department of the Foreign Investments Implementation
and Projects Monitoring, Ministry for Foreign Economic Relations, Investments and
Trade of the Republic of Uzbekistan. Besides, in 2010, he was found as a winner
of Young Entrepreneurs Support Program, winter school was organized by Centre
for Youth Initiative, Fund Forum. Subsequently, in that year, he finished his under-
graduate studies with honours in Economics. After getting bachelor’s diploma, he
also succeeded to gain some working experiences from banking industry for a year in
National Bank for Foreign Economic Activity of the Republic of Uzbekistan, Naman-
gan province, Chust branch. Lately, he applied for master’s program so as to follow
academic career, and finally achieved to get an offer from Universiti Putra Malaysia
in 2012. After joined his master’s program, he has been vigorously attending in a
number of academic courses, seminars, workshops and other activities.
58
© 
CO
PY
RI
GH
T U
PM
LIST OF PUBLICATIONS
1. Murodov, D. N., Ibrahim, S. and Hasanov, A. Sh. (2015). Does Macroeco-
nomic Uncertainty in China Impacts on China–Malaysia Bilateral Trade Flows?
Journal of Development Economics. (submitted)
59
